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All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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Examiner: Yuan S.N. 08/471 ,890 Art Unit: 1 71 7 

Examiner's Amendment 

An examiner's amendment to tlie record appears below. Sliould tlie clianges 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

ABSTRACT 

Please add the following abstract : 

Ceo and C70 carbon atom compounds are prepared by evaporating graphite in an inert 
quenching gas. The vapor of carbon is collected and is selectively extracted with an 
organic non-polar solvent. 

A copy of this abstract is shown on the last page of this document. 

Reason for the examiner's amendment 

The applicant has not filed an abstract in the instant application as indicated on 
page 2 of the transmittal letter filed on June 7, 1995. The letter states on page 1 that 
the attached papers are a true copy of what is shown in the records in the prior 
application 07/580,246. However, the transmittal letter does not indicate that an 
abstract was filed and no abstract has been made of record in the instant application. 
Therefore, the examiner's amendment inserts the abstract from prior application 
07/580,246. 
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Reasons for Allowance 

Claims 1 22-1 24, 1 26, 1 27, 1 30, 1 31 , 1 33-1 51 and 1 53-1 65 are allowed. 

With respect to claims 1 22, 1 23, 1 26, 1 33-1 51 , and 1 53-1 63, the closest prior art 
of record, Kappler et al., and Lefevre et al., both do not disclose, teach, or suggest 
purified Ceo or purified C70, which would read on purified cage molecules consisting of 
carbon atoms. Kappler et al. (J. Appl. Phys. 50 (1), 1979, pp.308-316) and Lefevre 
("Investigation of Iron and Carbon Dusts," Annales D' Astrophysique, vol. 30, no. 4, pp. 
731-738, 1967), both disclose the method of producing cage molecules consisting of 
carbon atoms (with Ceo and C70 inherently disclosed in the references reading on this 
genus of cage molecules consisting of carbon atoms) but do not disclose, teach, or 
suggest isolating or purifying Ceo or C70 to any degree from the sooty carbon product. 
After further consideration by the examiner, the Fang et al. and Osawa et al. references 
applied in the June 23, 2010 final Office action do not provide a preponderance of 
evidence of the existence of Ceo and C70 in nature in view of evidence to the contrary, 
which will be discussed below. 

With respect to claims 124, 130, and 131, the closest prior art of record, Kappler 
et al., and Lefevre et al., both do not disclose, teach, or suggest crystalline Ceo or C70, 
which would read on crystalline cage molecules consisting of carbon atoms or cage 
molecules consisting of carbon atoms in crystalline form. 

With respect to claim 127, the Ceo and C70 inherently present in the sooty carbon 
product (which can be interpreted as a formed product) in Kappler et al. and Lefevre et 
al. are not purified, and therefore would not read on the claim. A formed product or 
molded product as recited in claim 127 is interpeted as an article of manufacture in view 
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of the instant specification (see page 15). Claim 127 recites "[a] formed or molded 
product comprising purified Ceo and/or Cyo-" A formed or molded product comprising 
purified Ceo and/or C70 as recited in claim 127 does not contain the impurities that are 
inherently associated with Ceo and/or Cyo- 

With respect to claims 164 and 165, the prior art does not disclose, teach, or 
suggest an industrial paint pigment or a lubricant comprising Ceo and/or Cyo- 

The meaning of the claim term "cage molecules consisting of carbon atoms" 

As explained in the advisory action mailed on 10/21/2010 in the instant 
application, the limitation "cage molecules consisting of carbon atoms" recited in the 
claims does not encompass carbon nanotubes . The relevant portions of that 
advisory action are reiterated immediately below. 

As discussed in Kroto's 1991 journal article (Kroto et al., "Ceo: 
Buckminsterfullerene," Chem. Rev. 91 (1991), pp. 1213-1235), which was submitted as 
an attachment to his declaration dated 27 August 2007 and filed on September 7, 2007 
in the instant application, "fullerene" was understood by one of ordinary skill in the art at 
the time of filing to be the family of cage molecules consisting of carbon atoms (also 
called spherical fullerenes today as evidenced by the literature articles discussed 
below). The Ceo and C70 molecules produced and isolated by applicants are inherently 
soluble in nonpolar organic solvents, which is a common characteristic shared by the 
spherical fullerenes - namely, the cage carbon molecules consisting of carbon atoms. 
Other examples of spherical fullerenes that can be produced and extracted using 
applicant's disclosed method in the instant application are evidenced by the declaration 
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of Dr. Adam Darwish filed on September 7, 2007 in tine instant application. Dr. Danwish 
provided evidence that he was able to prepare and isolate Ceoj C70, C76, 084; Cssj and 
C90 using the disclosed method in the instant application. 

In 1991 , carbon nanotubes were discovered and are regarded by one of ordinary 
skill in the art either as another subgenus of fullerene (called tubular fullerenes today) or 
as an entirely different class of molecules having different properties from those of the 
spherical fullerenes (i.e., cage molecules consisting of carbon atoms). 

The following literature articles cited below confirm that the limitation "cage 
molecules consisting of carbon atoms" is regarded today by one of ordinary skill in the 
art as either (1) a subgenus of fullerene that is distinct from the carbon nanotube 
subgenus of fullerene or (2) a fullerene that is different from carbon nanotubes, with 
carbon nanotubes being regarded as a distinct class of molecules consisting of carbon 
atoms having different properties and a cylindrical or tubular shape. 

The following literature articles fall under category (1). These articles regard 
"cage molecules consisting of carbon atoms" as a subgenus of fullerene that is distinct 
from the carbon nanotube subgenus of fullerene: 

(a) Hu et al., "Bond order bond polarizability model for fullerene cages and 
nanotubes," J. Chem. Phys., vol. 123, issue 21 (2005), 214708. 

(b) "Fullerene." Encyclopaedia Britannica's Guide to the Nobel Prizes, [online], 
2010. [retrieved on 2010-09-27]. Retrieved from the Internet: <URL: 
http://www.britannica.com/nobelprize/article-9002185>. 
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(c) Karthikeyan et al., "Large Scale Synthesis of Carbon Nanotubes," E-Journal 
of Chemistry, 6(1), pp. 1-12 (2009) [online], [retrieved on 2010-09-27]. Retrieved from 
the Internet: <URL: http://www.e-journals.net>. 

Importantly, Karthikeyan et al. discuss on page 3 that "[w]hen pure graphite rods 
are used, the anode evaporates to form fullerenes, which are deposited in the form of 
soot in the chamber. However, a small part of the evaporated anode is deposited on 
the cathode, which includes CNTs," the CNTs being the abbreviation for carbon 
nanotubes. This teaching in the reference means that applicants' method disclosed in 
the instant application does not isolate or purify carbon nanotubes from the sooty 
carbon product since the carbon nanotubes are deposited on the cathode and are not in 
the collected sooty carbon product. 

The following literature articles fall under category (2). These articles regard 
"cage molecules consisting of carbon atoms" as a fullerene and carbon nanotubes as a 
distinct class of carbon material that are different from fullerene: 

(a) D.M. Ugarte, "Novel Graphitic Structures: Fullerenes, Nanotubes, and 
Onions," [online], 1994. [retrieved on 2010-09-27]. Retrieved from the Internet: <URL: 
http://www.fondationlatsis.org/plpdf/Prix_Latsis/EPFL_1994.pdf>. 

(b) M.S. Dresselhaus, "Carbon-Based Nanostructures," [online]1998, WTEC 
Hyper-Librarian [retrieved on 2010-09-27]. Retrieved from the Internet: <URL: 
http://www.wtec.org/loyola/nano/us_r_n_d/09_02.htm>. 

(c) Wu et al., "Computationally designed families of flat, tubular, and cage 
molecules assembled with "starbenzene" building blocks through hydrogen-bridge 
bonds," Chemistry, vol. 16, no. 4 (2010), pp. 1271-80. 
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(d) J.Y. Kang, "A Review of tlie Emerging Nanoteclinology Industry: IVIaterials, 
Fabrications, and Applications," Department of Toxic Substances Control, [online] 
September 2010. [retrieved on 2010-09-27]. Retrieved from the Internet: 
<URL:http://www.dtsc.ca.gov/TechnologyDevelopment/Nanotechnology/upload/Review 
_of_Emerging_Nanotech_lndustry.pdf >. 

Thus, the claim limitation "cage molecules consisting of carbon atoms" did not 
encompass carbon nanotubes at the time of the effective filing date of the instant 
application , which is September 10, 1990 [see 1987 journal article by Dr. Harold Kroto 
("The stability of the fullerenes Cn, with n=24, 28, 32, 36, 50, 60, and 70," Nature, vol. 
329, pp. 529-531, 1987) that refers to cage molecules consisting of carbon atoms as 
"fullerenes"]. Furthermore, the claim limitation "cage molecules consisting of carbon 
atoms" presently does not encompass carbon nanotubes as evidenced by the 
literature articles cited above illustrating the state of the art. It is clear from the cited 
scientific literature that one of ordinary skill in the art would not consider carbon 
nanotubes to be encompassed by cage molecules consisting of carbon atoms; carbon 
nanotubes are regarded as tubes or cylinders and not cages. 

There is inconclusive evidence regarding the existence of C m or C t q in nature 

With respect to the existence of Ceo or C70 in nature, there is no conclusive 
evidence of record to support their existence in nature at this point. After further 
consideration by the examiner, Fang et al. and Osawa et al., that were used to reject 
claims 128 and 132 under 35 U.S.C. § 101 in the June 23, 2010 final Office action, do 
not provide conclusive evidence for the existence of Ceo or C70 in nature. There is 
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evidence to tine contrary regarding tine existence of Ceo and C70 in nature. Specifically, 
Liang et al. ("Primary Investigation of the Possible Occurrence of Geological Fullerene 
(Ceo) in the Coal Seams and Their Wall Rocks Located in Lufeng of Southwestern 
China," Acta Petrologica Sinica , 18(3), pp. 419-423 (2002)) states that in 1999, Osawa 
came to Yunnan, China, after much interest was generated from the 1997 report by 
Fang et al. of the possible occurrence of Ceo in coal from this region, to collect samples 
of coal and that no Ceo was detected from this batch of samples (see page 3 of English 
translation of article). 

Rietmeijer (Rietmeijer, Frans, ed. Natural Fullerences and Related Structures of 
Elemental Carbon (Developments in Fullerene Science) , Netherlands, Springer, 2006) 
provides a summary of the state of knowledge of natural fullerene occurences. The 
back cover of Rietmeijer's book states that "[t]he existence of natural fullerence is at 
best contested and incompletely documented" and that "realistically it is still 
controversial." 

Taylor et al. ("There Are No Fullerenes in the K-T Boundary Layer," Fullerene 
Science and Technology , 8 (1&2), pp. 47-54 (2000)) states that there are no fullerenes 
in the K-T boundary layer and that "[t]he absence of fullerenes in both the K-T layer and 
Shungite deposits in Russia... further reduces the probabilty of finding naturally 
occurring terrestrially-formed fullerenes." Taylor et al. further cautions (see page 53) 
that his work "highlights the need to support conclusions of a controversial nature with 
rigorous experimental work" and that "[t]his is particularly important when incorrect 
results become established, as in this case, as 'fullerene folklore.'" 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dah-Wei Yuan whose telephone number is (571) 272- 
1295. The examiner can normally be reached on M-F 9:30-6. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1717 
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ABSTRACT 

Ceo and C70 carbon atom compounds are prepared by evaporating grapliite in an inert 
quencliing gas. Tine vapor of carbon is collected and is selectively extracted with an 
organic non-polar solvent. 


